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Background: The aim of this open label phase II study (NCT00407459) was to assess the activity of the vascular endothelial growth 
factor (VEGF) inhibitor bevacizumab combined with pemetrexed and carboplatin in patients with previously untreated, 
unresectable malignant pleural mesothelioma (MPM). 

Methods: Eligible patients received pemetrexed 500 mg m~ 2 , carboplatin area under the plasma concentration-time curve (AUC) 
5mgml~ 1 per minute and bevacizumab 15mgkg~ 1 , administered intravenously every 21 days for six cycles, followed by 
maintenance bevacizumab. The primary end point of the study was progression-free survival (PFS). A 50% improvement in median 
PFS in comparison with standard pemetrexed/platinum combinations (from 6 to 9 months) was postulated. 

Results: Seventy-six patients were evaluable for analysis. A partial response was achieved in 26 cases (34.2%, 95% CI 23.7-46.0%). 
Forty-four (57.9%, 95% CI 46.0-69.1%) had stable disease. Median PFS and overall survival were 6.9 and 15.3 months, respectively. 
Haematological and non-haematological toxicities were generally mild; however, some severe adverse events were reported, 
including grade 3-4 fatigue in 8% and bowel perforation in 4% of patients. Three toxic deaths occurred. 

Conclusion: The primary end point of the trial was not reached. However, due to the limitation of a non-randomised phase II 
design, further data are needed before drawing any definite conclusion on the role of bevacizumab in MPM. 



Malignant pleural mesothelioma (MPM) is an aggressive tumour 
with a poor prognosis. Only a minority of patients are eligible for 
multimodality therapy including surgery (Tsao et al, 2009; 
Scherpereel et al, 2010). Following the results of a large phase III 
trial, the combination of cisplatin and pemetrexed has been 
established as the standard of care for unresectable MPM 



(Vogelzang et al, 2003). Carboplatin has the potential advantages 
of a better side effect profile and ease of administration. The 
combination of pemetrexed and carboplatin was found to be 
synergistic in preclinical models and active and well tolerated in a 
phase I trial as well as in two large phase II studies (Hughes et al, 
2002; Ceresoli et al, 2006; Castagneto et al, 2008). These data were 
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confirmed by the results of an International Extended Access 
Program (Santoro et al, 2008). Unfortunately, nearly all MPM 
patients progress during or after first-line treatment. Second-line 
chemotherapy is being increasingly used in clinical practice, but to 
date there is no standard approach for this growing population of 
patients (Ceresoli et al, 2010). As a whole, currently available 
therapies still appear to have modest results, and new treatment 
strategies are eagerly awaited. 

Preclinical studies have clearly shown that angiogenesis has a 
key role in the biology of MPM (Zucali et al, 2011). Vascular 
endothelial growth factor (VEGF) stimulates MPM cells growth 
in vitro in a dose-dependent manner and this growth has shown to 
be inhibited by anti-VEGF antibodies (Strizzi et al, 2001). 
Malignant pleural mesothelioma patients have among the highest 
circulating VEGF levels of any solid tumour, and high VEGF levels 
represent a poor prognostic factor in this disease (Kumar- Singh 
et al, 1999; Yasumitsu et al, 2010). Angiogenesis inhibitors, 
particularly bevacizumab, have therefore been studied and are still 
under evaluation in several trials in MPM, both in the first-line and 
in the pretreated patient setting (Ceresoli and Zucali, 2012). The 
results of a multicentre, double-blind, placebo-controlled rando- 
mised phase II trial of cisplatin-gemcitabine plus bevacizumab or 
placebo in patients with MPM have been recently reported 
(Kindler et al, 2012). In that study, the addition of bevacizumab 
did not significantly improve response rate, progression-free 
survival (PFS) or overall survival (OS). Another multicentre 
single-arm phase II study of the combination of cisplatin and 
pemetrexed plus bevacizumab in MPM patients failed to meet the 
primary end point of a 33% improvement in PFS rate at 6 months 
compared with historical controls treated with cisplatin and 
pemetrexed alone (Dowell et al, 2012). 

We report here the final results of a multicentre, open label 
phase II study designed to explore the efficacy of the combination 
of pemetrexed and carboplatin with bevacizumab as front-line 
therapy in patients with unresectable MPM. 



PATIENTS AND METHODS 



Patient selection. Patients were eligible if they had histologically 
proven MPM and unresectable disease according to an MPM- 
experienced surgeon. The presence of measurable and/or evaluable 
lesions according to modified RECIST criteria (Byrne and Nowak, 
2004) was mandatory. Eligibility criteria included age > 18 years 
and Eastern Cooperative Oncology Group (ECOG) performance 
status (PS) ^ 1. An adequate bone marrow reserve was required, 
with absolute neutrophil count ^1.5xl0 9 per litre, platelets 
^lOOxlO 9 per litre and haemoglobin ^9gdl~\ Creatinine 
clearance, calculated by the Cockroft and Gault formula, had to be 
^50mlmin _1 , bilirubin ^ 1.5-fold the upper limit of normal 
(ULN), and alanine aminotransferase or aspartate aminotransfer- 
ase ^ 2.5-fold ULN. A baseline urine dipstick with proteinuria 
< 2 + was required. Patients discovered to have 2 + proteinuria 
had to undergo a 24-h urine collection and demonstrate ^ 1 g of 
protein per 24 h. Prior systemic or intracavitary chemotherapy, 
documented brain metastases, serious comorbidities or other 
malignancies were not allowed. Patients with uncontrolled 
hypertension, serious non-healing wound or ulcer, evidence of 
bleeding diathesis or coagulopathy, or major surgical procedure, 
open biopsy, or significant traumatic injury within 28 days before 
study treatment start were not eligible for the trial. Patients 
were also excluded if they were currently on treatment with 
anti-coagulants, high-dose aspirin ( > 325 mgday~ l ) or other 
medications known to predispose to gastrointestinal ulceration. 

The study was conducted after approval by the ethical review 
board of each participating centre. Recommendations of the 



Declaration of Helsinki for biomedical research involving human 
subjects were also followed. Written informed consent was 
obtained from each patient before entering the study. 

Study design. The study was planned as a multicentre, open label 
phase II trial of the combination of pemetrexed, carboplatin and 
bevacizumab as front-line treatment in patients with MPM. 
Patients were enrolled prospectively from 10 Italian Institutions. 
The primary end point of the study was PFS. Secondary end points 
included toxicity, response rate and OS, as well as the evaluation of 
PFS and OS according to pretreatment serum VEGF levels. The 
trial was registered at www.clinicaltrials.com, with the number 
NCT00407459. 

Treatment. Pemetrexed was administered intravenously at a dose 
of 500mgm~ 2 over lOmin, followed by carboplatin, administered 
over 1 h intravenous infusion at an area under the plasma 
concentration-time curve (AUC) of 5 mg ml ~ 1 per minute and 
by bevacizumab, delivered as a 15mgkg _1 intravenous infusion. 
Bevacizumab was administered initially over a 90-min period. If 
the first infusion was well tolerated, then all subsequent infusions 
were delivered over 30 min. 

All drugs were given on day 1, every 21 days. Treatment was 
repeated for a maximum of six cycles or until progression or 
unacceptable toxicity. Patients without disease progression 
and/or severe toxicities received maintenance bevacizumab for a 
maximum of 1 year. All patients received during chemotherapy 
standard supplementation with folic acid and vitamin B 12 . 
Dexamethasone, at a dose of 4mg twice daily, was given orally 
the day before, the day of, and the day after each chemotherapy. 
Salicylates and non-steroidal anti-inflammatory agents were not 
allowed the 2 days before, the day of, and the 2 days after 
treatment. Standard anti-emetic prophylaxis with intravenous 
5-HT 3 antagonists was used. 

Dose adjustments at the start of a subsequent cycle of therapy 
were based on haematologic and non-haematologic toxicity 
observed during the preceding course, according to protocol- 
specified guidelines. Dose delays up to 42 days were permitted to 
allow recovery from toxicity. 

Patient assessment. Baseline assessment included a complete 
medical history and physical examination, complete blood cell 
counts and chemistries, and creatinine clearance. A chest and 
abdomen CT scan was performed at baseline and repeated every 
two cycles until the end of chemotherapy and every three cycles 
during maintenance bevacizumab. Best tumour response was 
evaluated according to modified RECIST criteria for mesothelioma 
(Byrne and Nowak, 2004). When response was documented at first 
assessment after two cycles, a confirmatory scan was needed after 4 
cycles. A blood sample was obtained in a subset of patients to 
determine basal serum VEGF level (R&D Systems, Quantikine 
Human VEGF, Minneapolis, MN, USA). Treatment toxicity was 
evaluated according to the NCI Common Toxicity Criteria (CTC) 
version 3.0 grading system. After completion of the study 
treatment, patients were evaluated every 3 months with chest 
and abdomen CT scans until disease progression, and then 
followed up for survival until death or last contact if still alive. Data 
on second-line therapies were systematically collected. Progres- 
sion-free survival was defined as time from first day of study 
treatment until time of patient progression (as shown by 
radiological or clinical examination) or death from any cause. 
Patients without any evidence of progressive disease were censored 
at the date of the last follow-up. Overall survival was calculated as 
the time from first day of study treatment until death from any 
cause; patients who were alive on the date of last follow-up were 
censored on that date. For the final analysis, follow-up was closed 
at April 2012. All the data were centrally reviewed after study 
conclusion. 
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Statistics. A single-arm, single-stage non-parametric survival 
design was adopted. For median survival, a Brookmeyer-Crowley 
like test was assumed (Karrison, 1995). Considering a median PFS 
of 6 months, an increase of 50% in the median survival, that is, 
from 6 to 9 months, was considered clinically worthwhile. Setting 
a. equal to 0.10 and /? equal to 0.15, the number of patients to 
be enrolled was 77. Data were described as frequencies and 
percentages, or as median and range when appropriated. Ninety- 
five percent confidence intervals for response rates were calculated. 
Actuarial survival curves were generated using the method of 
Kaplan and Meier (1958). Median follow-up was estimated with 
the use of the inverse Kaplan-Meier method (Schemper and Smith, 
1996). The PFS and OS were analysed according to the following 
variables: age, gender, histology, ECOG PS, European Organization 
for Research and Treatment of Cancer (EORTC) prognostic model 
for MPM (Curran et al, 1998) and, in a subgroup of patients, 
baseline serum VEGF levels. The EORTC prognostic score 
stratifies MPM patients in good- and poor-prognosis subgroups. 
Poor prognosis is associated with poor ECOG PS, high WBC 
count, male sex, probable diagnosis of MPM and sarcomatous 
histology (Curran et al, 1998). The independent value of variables 
was assessed in multivariate analysis using the Cox proportional 
hazard regression model, with an estimate of hazard ratios (HRs) 
(Cox, 1972). All probability values were two sided. Statistical 
analyses were performed using the software R, version 2.0.1 
(R Foundation for Statistical Computing, Institute for Statistics and 
Mathematics, Wien, Austria). 



RESULTS 



Table 1. Patient characteristics (N 


= 76) 








Variable 


N. of pts 


% of pts 


Age 


Median (range) 


67 (27-78)" 


Gender 


Male 
Female 


49 
27 


64 
36 


ECOG performance status 


0 
1 


58 
18 


76 
24 


EORTC prognostic score 


Good 
Poor 


64 
12 


84 
16 


Histological subtype 


Epithelioid 
Sarcomatoid 
Mixed 
Unspecified 


61 
5 
6 
4 


80 
7 
8 
5 


Abbreviations: ECOG = Eastern Cooperative Oncology Group; 
Organization for Research and Treatment of Cancer. 
a Twenty-six patients (34.2%) were 70 years or older. 


EORTC = European 



Patient characteristics. Between September 2007 and October 
2009, a total of 77 patients entered the study. One patient had a 
concomitant diagnosis of acute myeloid leukaemia before treat- 
ment start, and did not receive any study treatment. He was 
therefore excluded from efficacy and toxicity analysis. The 
characteristics of the study population are summarised in Table 1. 

Efficacy. Best tumour response was assessed in 76 patients. 
Twenty-six patients experienced a partial response, for an objective 
response rate of 34.2% (95% CI 23.7-46.0%). Response was 
achieved in patients with epithelioid or mixed histotype only. 
Median duration of partial response was 8.0 months (range, 
3.7-25.8 months). Forty-four patients (57.9%, 95% CI 46.0-69.1%) 
achieved stable disease and 6 (7.9%) were considered to have 
disease progression. Overall, 70 patients (92.1%) achieved a disease 
control (95% CI 83.6-97.1%). 

With a median follow-up of 34.4 months (range 1.1-44.5 
months), 11 patients were still alive, 2 of them without any 
evidence of disease progression at 25.9 and 44.5 months. Figure 1 
shows the actuarial PFS curve for the entire population; the median 
PFS was 6.9 months. The 1-year and 2-year estimates were 25.4% 
(95% CI: 16.2-35.6%) and 8.0% (95% CI 3.2-15.5%), respectively. 
The OS curve for all enrolled patients is shown in Figure 2. The 
median OS was 15.3 months; the 1-year and 2-year estimates were 
62.6% (95% CI: 50.7-72.5%) and 25.9% (95% CI: 16.6-36.2%), 
respectively. Patients receiving at least four treatment cycles 
(n = 65, 85.5%) had a median PFS and OS of 8.0 and 17.6 months, 
respectively. 

In the univariate model, a longer PFS was significantly related to 
epithelioid histology (P< 0.039) and good EORTC score 
(P= 0.043). A longer OS was associated with an epithelioid 
histology (P = 0.024), a good EORTC score (P = 0.006), and with 
ECOG PS of 0 (P = 0.033). All patients surviving longer than 2 
years had a good EORTC prognostic score. However, in the 
multivariate model, none of the analysed variables were signifi- 
cantly related to either PFS or OS. 
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19 
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6 
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36 
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Figure 1. Kaplan-Meier curve of progression-free survival for all 
patients (n = 76; median 6.9 months). 

Study drugs administration and toxicity. Patients received a 
median of six cycles of chemotherapy (range 1-6) plus bevacizu- 
mab; 65 (85.5%) completed at least four cycles. Forty-eight patients 
(63.1%) started maintenance bevacizumab, which was continued 
for a median of seven cycles (range 1-18). In two cases, 
maintenance bevacizumab was continued beyond 1 year (for 31 
and 47 cycles, respectively), based on treating physician's decision. 
Dose reductions were uncommon. 

Haematological toxicity was mild and consisted mostly of 
neutropaenia (Table 2); febrile neutropaenia was observed in two 
patients. Non-haematological toxicity was generally mild (Table 2); 
nausea/vomiting, fatigue, mucositis (stomatitis and conjunctivitis), 
hypertension and constipation were the most commonly reported 



554 



www.bjcancer.com | DOI:10.1038/bjc.2013.368 



Pemetrexed, carboplatin and bevacizumab in mesothelioma 



BRITISH JOURNAL OF CANCER 



adverse effects. Some severe adverse events probably related to 
bevacizumab were observed, as a grade 3 pulmonary embolism, 
a severe gastro-intestinal bleeding, and three cases of bowel 
perforation in three elderly patients (75, 76 and 78 years old, 
respectively) without evidence of abdominal involvement by 
disease, or history of major abdominal surgery or comorbidities. 
However, all these patients had a history of diverticular disease, 
asymptomatic at enrollment. 

Three toxic deaths occurred, one in a patient with bowel 
perforation, the second in a patient who died for pneumonitis with 
a documented H1N1 viral infection, and the third in a patient 
who died suddenly at home 2 weeks after the last treatment 
administration (autopsy was not performed). Another patient who 
suffered from bowel perforation died while progression free at 
5 months due to complications of intestinal reconstruction. 
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Figure 2. Kaplan-Meier curve of overall survival for all patients (n = 76; 
median 15.3 months). 



Post-study therapies. One patient with stable disease after six 
cycles of the study treatment refused maintenance bevacizumab 
and underwent extrapleural pneumonectomy 1 month after the last 
chemotherapy/bevacizumab administration; she was censored for 
progression at the day of last CT scan showing stable disease. 
Surgery was complicated by bronchopleural fistula with pleural 
empyema and cardiac herniation, leading to death 1 month after 
operation. 

A second-line therapy was administered to 55 patients (72.4%) 
progressing after the study treatment. Second-line regimens included 
gemcitabine, vinorelbine or both in most cases (26 patients), 
retreatment with an antifolate (pemetrexed or raltitrexed) in 14 
cases, and various investigational agents in the remaining 15 patients. 

Serum VEGF levels and treatment outcome. Pretreatment VEGF 
serum concentrations were obtained in 39 patients (51.3% of the 
whole study population). The baseline characteristics of these 
patients were not significantly different as compared with the 
general population of the study, except for age that was slightly 
older. The mean VEGF serum level at baseline was 593pgml~ , 
with a very wide range of observations (from 36 to 2079 pg ml ~~ ). 

In this subgroup of patients, VEGF levels were not related to 
PFS (Figure 3). A significant correlation with OS was observed 
when VEGF was analysed as a continuous variable (P = 0.020), but 
not when VEGF values were categorised according to the median 
value (P = 0.110) (Figure 4). No correlation was observed between 
VEGF levels and either response rate or disease control rate. 



DISCUSSION 



Based on a strong preclinical rationale and on the survival 
improvement achieved in other cancers with this treatment 
strategy, a great hope has been placed in the use of angiogenesis 
inhibitors in MPM. However, the clinical use of VEGF blockers in 
MPM patients has resulted more challenging than anticipated. 
Single-agent trials of tyrosine-kinase inhibitors, administered 
generally in the second-line setting, have shown disappointing 



Table 2. Haematological and non-haematological toxicity by patient (N = 76) 



Toxicity 


Grade 1 (No.) 


Grade 2 (No.) 


Grade 3 (No.) 


Grade 4 (No.) 


Grade 3-4 (%) 


Haematological toxicity 


Neutropaenia 3 


3 


5 


2 


4 


8 


Anaemia 


12 


20 


3 




4 


Thrombocytopaenia 


2 


2 


2 




3 


Non-haematological toxicity b,c 


Nausea-vomiting 


28 


14 


2 




3 


Fatigue 


24 


16 


6 




8 


Mucositis 


22 


5 


2 




3 


Diarrhoea 


7 


4 






0 


Constipation 


17 


8 


2 




3 


Anorexia 


9 


3 






0 


Nephrotoxicity 


5 


1 




1 


1 


Pneumonitis 






1 


1 c 


3 


Hypertension 


12 


7 


2 




3 


Thrombosis (arterial) 


1 


1 


1 




1 


Bowel perforation 






2 


r 


4 


Bleeding 


14 


1 


1 




1 


a Febrile neutropaenia was reported 


in two patients. 










Other toxicities reported as rare events were grade 2-3 hepatotoxicity (two cases); grade 3 hyperkalaemia (one case) and grade 3 hyperglicemia (one 


case). 


'Three toxic deaths were reported: one case for bowel perforation 


one case for pneumonitis with a documented H1 N1 viral infection, one for a sudden death at home (autopsy not performed). 
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results (Ceresoli and Zucali, 2012). Maintenance therapy with 
thalidomide after first-line chemotherapy has failed in improving 
patient outcome (Baas et al, 2011). 

As in other neoplasms, bevacizumab has been developed in 
MPM mainly in the first-line setting, in combination with 
chemotherapy. Recently, Kindler et al (2012) reported the final 
results of a randomised phase II study of cisplatin/gemcitabine plus 
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36 
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19 


14 


5 


1 


1 






Below the median 


20 


13 


7 


4 


2 


1 


1 



Figure 3. Kaplan-Meier curve of progression-free survival by baseline 
VEGF level (n = 39 patients). VEGF cutoff value is 593pgml _1 . 
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Figure 4. Kaplan-Meier curve of overall survival by baseline VEGF 
level (n = 39 patients). VEGF cut-off value is 593pgml~ 1 . 



bevacizumab or placebo in patients with advanced MPM. No 
significant improvement was observed in response rate, PFS or OS 
with the addition of the angiogenesis inhibitor to chemotherapy. 
One of the reasons advocated by the authors to explain these 
disappointing results is a possible negative interaction between 
bevacizumab and gemcitabine, as shown in preclinical studies 
(Shaked et al, 2008). On the contrary, the combination of 
bevacizumab and pemetrexed showed therapeutic synergism in a 
model of orthotopically implanted human MPM cells in 
immunodeficient mice (Li et al, 2007). Unfortunately, these 
promising preclinical results seem not to be confirmed in the 
clinical setting. Our multicentre phase II study of pemetrexed and 
carboplatin plus bevacizumab followed by maintenance bevacizu- 
mab failed to achieve its primary end point of a 50% improvement 
in median PFS in comparison with standard pemetrexed/platinum 
combinations (Vogelzang et al, 2003; Ceresoli et al, 2006). The 
median PFS of 6.9 months was identical to that reported in the 
above mentioned study by Kindler et al (2012) and in another 
single-arm phase II study of pemetrexed, cisplatin and bevacizu- 
mab (Dowell et al, 2012; Table 3). As in the other studies with 
bevacizumab, the median OS observed in our study (15.3 months) 
was better than that reported in the largest historical series with 
cisplatin or carboplatin and an antifolate (Vogelzang et al, 2003; 
Van Meerbeeck et al, 2005; Ceresoli et al, 2006; Castagneto et al, 
2008). In particular, a higher proportion of 1-year survivor was 
observed in comparison with our previous study (Ceresoli et al, 
2006) with pemetrexed and carboplatin alone in the same patient 
setting (62.6% and 51.6%, respectively). Notably, in the present 
study 25.9% of patients were alive at 2 years. However, these 
indirect comparisons must be viewed cautiously, due to different 
patient selection and designs of the trials, and due to the possible 
impact of subsequent therapies. Nearly three quarters of patients in 
our study received second-line treatments at disease progression, 
and all patients surviving longer than 2 years had a good 
EORTC score. 

In the series reported by Kindler et al (2012), pretreatment 
plasma VEGF levels (obtained in 56 patients over the two 
treatment arms) were inversely associated with PFS and OS. In 
an exploratory analysis, a treatment-by-VEGF interaction was 
suggested; patients in the bevacizumab arm with baseline VEGF 
levels at or below the median had a significantly better PFS and OS, 
while in the high VEGF strata there were no significant differences 
between treatment arms. Our data confirmed the potential 
prognostic role of VEGF, but no difference in terms of response 
rate or PFS according to pretreatment serum VEGF levels was 
observed. Both studies have the important limitation of a small 
sample size. Several signalling molecules and measures of 
angiogenesis are under investigations, but validated biomarkers 



Table 3. First-line studies with bevacizumab in MPM patients 









Author (reference) 


Chemotherapy 
regimen 


Phase 


Status 


N 


RR/DCR 


mPFS 


mOS 


Kindler et al (2012) 


Cis/gemcitabine 


II R a 


Completed 


53 b - c 


25%/76% 


6.9 mo 


1 5.6 mo 


Dowell eta/ (2012) 


Cis/pemetrexed 


II 


Completed 


52 d 


40%/75% 


6.9 mo 


14.8 mo 


Zalcman et al (2012) 


Cis/pemetrexed 


ll-lll R 


Phase II completed 


47 b 


38%/57% e 


NR 


NR 


Present study 


Carbo/pemetrexed 


II 


Completed 


76 


34%/92% 


6.9 mo 


1 5.3 mo 


Abbreviations: Carbo = carboplatin; Cis = cisplatin; DCR = disease control rate; mo = months; mOS = median overall survival; mPFS = median progression-free survival; MPM = malignant 

pleural mesothelioma; N = number of evaluable patients; NR = not reported; R = randomised; RR = response rate. 

a Double-blind, placebo-controlled trial. 

^Only patients in the bevacizumab arm were reported. 

included four patients (7.5%) with peritoneal mesothelioma in the bevacizumab arm. 
^Included eight patients (15%) with mesothelioma of peritoneum and tunica vaginalis. 
e Assessed at 6 months after starting the treatment. 
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for predicting response and identifying resistant patients to 
anti-angiogenic therapies (particularly in MPM) are still lacking 
(Jain et al, 2009; Jubb and Harris, 2010; Carmeliet and Jain, 2011). 

Treatment with pemetrexed, carboplatin and bevacizumab was 
feasible and well tolerated in most patients (Table 2). However, 
some severe adverse events likely related to bevacizumab, including 
three toxic deaths (3.9%) and three cases of bowel perforation, were 
reported. Most serious adverse events occurred during the initial 
six cycles of therapy, with no significant increase in toxicity during 
maintenance bevacizumab. The rate of fatal adverse events was in 
the range of the reported literature (Ranpura et al, 2011). Bowel 
perforation has an average relative risk of 2.14 in cancer patients 
treated with bevacizumab (Hapani et al, 2009), varying with 
tumour type and drug dose. Interestingly, a higher incidence of 
visceral perforation was reported in two trials of non-small cell 
lung cancer patients treated with a regimen similar to that used in 
our study (Patel et al, 2009; Stevenson et al, 2012). All these 
patients had histories of diverticulitis, asymptomatic at enrollment. 
This was also the case of our patients. No case of visceral 
perforation was reported in the other trials with bevacizumab in 
mesothelioma (Jackman et al, 2008; Dowell et al, 2012; Kindler 
et al, 2012; Zalcman et al, 2012). In our trial, however, this adverse 
event was observed in three elderly patients. Several studies have 
recently reported a higher risk of developing severe toxicity in 
older patients who receive bevacizumab with chemotherapy 
(Ramalingam et al, 2008). Although a few surveys have found no 
significant correlation between the presence of diverticulosis and 
the risk of bowel perforation with bevacizumab (Saif et al, 2007; 
Abu-Hejleh et al, 2012), based on our experience we recommend to 
exclude at least older patients (^75 years) with a background 
of colonic diverticulosis from further studies with bevacizumab 
in MPM. 

In conclusion, our study failed to achieve a significant 
improvement in median PFS, although a longer OS and a higher 
rate of long survivors were observed in comparison with historical 
results. However, the study has the obvious limitations of a 
single-arm phase II trial. Only the results of the ongoing French 
randomised phase II/III trial evaluating the addition of bevacizu- 
mab to pemetrexed/cisplatin (Zalcman et al, 2012) will allow to 
draw definite conclusions about the value of bevacizumab in MPM. 
Needless to say, a better understanding of the molecular alterations 
and key pathways that underlie resistance to VEGF-targeting 
treatments in cancer, with well-designed and adequately powered 
correlative studies, will help to establish the role, if any, of anti- 
angiogenic therapy in this lethal disease. 
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